Abstract--Funded by 5-year, $2M grant from the National Science Foundation, the Central Indiana STEM Talent Expansion Program (CI-STEP) at Indiana University-Purdue University Indianapolis (IUPUI) is creating a pipeline of students and a campus culture change to increase the number of undergraduates obtaining Science, Technology, Engineering, and Mathematics (STEM) degrees. CI-STEP addresses initiatives needed for transforming the undergraduate STEM experience by propagating, expanding, and creating new evidence-based educational innovations in undergraduate STEM education at IUPUI.
I. PROJECT CONTEXT, PURPOSE, AND SIGNIFICANCE
The Central Indiana STEM Talent Expansion Program (CI-STEP), funded by the National Science Foundation (NSF), is creating a central Indiana pipeline and a university culture change to increase the number of students obtaining STEM degrees at Indiana University-Purdue University Indianapolis (IUPUI). IUPUI is located in downtown Indianapolis, and is the state's only urban research university, with 22 schools offering over 200 degree programs. IUPUI has a national reputation for its involvement with the City of Indianapolis and the Indianapolis public school systems through the IUPUI UCASE center (Urban Center for the Advancement of STEM Education). Created in 1969 by Indiana legislators, IUPUI embodies the unorthodox partnership between Indiana and Purdue Universities to serve the educational needs in the largest metropolitan region of the state, representing one-fifth of the state's population. IUPUI has grown substantially in its 45-year history, becoming the third largest campus in the state, and is the only 4-year public institution of higher education in this region. More than 60% of IUPUI's 30,100 students are first-generation college attendees and 16% of its student body belongs to minority groups.
CI-STEP is based in two IUPUI academic units: The School of Science and the School of Engineering and Technology. These are two of the three largest undergraduate schools by headcount at IUPUI, and both schools award Purdue University degrees. Together the two schools are known as leaders in undergraduate STEM education. Both schools have leadership roles in implementation of Project Lead the Way (Engineering and Bio-Medical Sciences) in school districts state-wide, and faculty from both schools are principle investigators of the Indiana-STEM Resource Network.
The CI-STEP project addresses initiatives needed for transforming undergraduate STEM education by propagating, expanding, and creating new research-based educational innovations in undergraduate STEM education at IUPUI. The primary goal of this project is to employ and assess the impact of several intervention strategies on student success, leading to higher numbers of students graduating with STEM degrees. These intervention strategies include facultyinitiated, evidence-based educational opportunities, with a strong emphasis on active learning for students and supportive development for faculty. The research question guiding this paper is: how can involving and developing faculty in grassroots, evidence-based educational interventions lead to sustainable innovations and transformations in STEM-related disciplines?
Research has established that students who take courses that use active learning outperform students in traditional classes and develop a greater conceptual knowledge of the course content, and there is considerable need to develop and support faculty in using active learning techniques [1, 7] . In this context, faculty development today occurs in the Age of the Network wherein faculty, academic leaders, and faculty developers will need to connect, communicate, and collaborate to meet the challenge of how to do more with less while simultaneously maintaining excellence [12] . A supportive teaching culture provides various forms of informative feedback about individual teaching effectiveness in a way that feels safe and non-threatening to individual teachers. The risk associated with this work is minimized when administrative leadership has agreed that the work is important. This supportive approach stimulates motivation to achieve excellence in teaching [6, 10] . This is especially significant because most faculty members hold their primary allegiance to their discipline. Thus, there is an increasing emphasis on development of discipline-specific pedagogical knowledge among faculty. Specific strategies for such discipline-centric development include recognizing particular curricular and pedagogic concerns of the disciplines; helping faculty to develop as scholars in the teaching of their discipline; encouraging some faculty to develop careers in the teaching of their discipline; and working with disciplinary organizations to promote discipline-based teaching initiatives [8, 9] .
Faculty development takes time, and a single workshop is not typically sufficient for deep, transformative change to occur [11] . Incentives for faculty development have typically been provided to encourage them to experiment, implement, or revise courses or curricula [2] . Release time from teaching and other responsibilities is one type of incentive that has been provided to facilitate faculty development [3] . A more comprehensive perspective to faculty incentives links such rewards to the context and strategic directions of the faculty member's respective institution. In this view, incentives for faculty development are aligned with broader priorities of the campus [5] .
Faculty consultations with instructional designers and learning technologists are a long-held tradition in faculty development [10] . These consultations include helping faculty develop learning objectives, determining instructional strategies for achievement of those objectives, leveraging active learning and instructional technology effectively, engaging students meaningfully in the class, and evaluating the overall outcomes of a course. Indeed, the type, frequency, and impact of such consultations are one way faculty developers gauge their effectiveness in serving institutional constituents [4] .
II. INVOLVING FACULTY
Transformative faculty development requires stimulating interest, creating a deep understanding, and assisting with implementation of effective teaching interventions [13] . Thus, CI-STEP developed a program of faculty development activities and supports within a partnership framework that includes incentives, targeted workshops, consultations, and cohort building. This is organized under an initiative known as CI-STEP Mini Grants, which are organized and leveraged to advance and sustain the student-centered initiatives of the CI-STEP project.
CI-STEP project leaders, in partnership with the IUPUI Center for Teaching and Learning, developed the CI-STEP Mini Grants program to support the goals of CI-STEP. The purpose of the mini grants is to provide faculty with support, time, and resources to implement projects designed to improve student learning and success at IUPUI through the CI-STEP initiative. In addition, it is expected that the grants will increase faculty competitiveness for external educational or curricular improvement grants and increase the number of faculty involved in pursuing the scholarship of teaching and learning.
Each mini grant provides funding to faculty members to analyze needs, design courses, develop instructional materials, implement online courses, and evaluate the effectiveness. Funds range from USD $5,000-$25,000 per CI-STEP mini grant award, depending on the scope of the project and the number of faculty members involved. Faculty make application for a mini grant through a competitive peer review process, and mini grant applications require the following submission components:  Cover sheet, including contact information for the faculty member  Abstract, which summarizes the proposed CI-STEP project  Key personnel, including the faculty member who is the Principal Investigator on the project  Project description, which includes the following:
Description of course, including enrollment figures; problem statement; rationale and literature review; project goals; proposed interventions; predicted learning outcomes; number of students impacted; and expected impact on enrollment (if applicable).  Evaluation/assessment plan, including how the overall project effectiveness will be measured  Dissemination plan, which includes how results of the project will be shared within the IUPUI campus and throughout the broader academic community  Project timeline, including the milestones for key activities and deliverables  Budget, which includes the anticipated project expenses and a budget narrative explaining how each expense supports the project goals
In support of the mini grants, targeted workshops are conducted by CI-STEP project leaders, professionals from the IUPUI Center for Teaching and Learning, and other experts on campus and focus on education grant proposal writing, preparing for Institutional Review Board submission and approval process, assessment of student learning, project evaluation, as well as on specific topics related to STEM education, all dependent on the specific needs of the faculty who are awarded mini grants.
In addition to targeted workshops, faculty consultations with instructional designers and learning technologists are a long-held tradition in faculty development. These consultations include helping faculty develop learning objectives, determining instructional strategies for achievement of those objectives, leveraging active learning and instructional technology effectively, engaging students meaningfully in the class, and evaluating the overall outcomes of a course. Indeed, the type, frequency, and impact of such consultations are one way faculty developers gauge their effectiveness in serving institutional constituents.
Finally, mini grant awardees meet regularly in order to build an education research community that has a special focus related to STEM education. This faculty l community also serves as a context for planning and scheduling workshops to support project work. Eventually, this group of faculty is expected to become leaders of reform STEM education in their respective departments by leading workshops and giving presentations as they disseminate their own work stemming from the mini grants.
III. SUCCESSFUL STRATEGIES
Faculty in both the School of Science and the School of Engineering and Technology at IUPUI have been awarded mini grants to implement evidence-based approaches to enhancing learning in STEM disciplines.
Projects funded-to-date include the following:
Summer Industrial Project Program, which has these objectives:  Promote student retention and persistence in engineering technology by providing real-world engineering experiences.  Strengthen the relationship between IUPUI and the industrial community  Provide future employment by the industrial community 
Engineering and Technology Alliance for Retention of
Multicultural Students, which has these objectives:  Create a sense of "I can succeed in Engineering and Technology courses" with the help of using campus resources such as faculty, peers, and tutoring resources  Create an awareness of "time management / creating a fixed schedule" revolving around interactions of students, school, work, and home schedules  Create an environment where students will be motivated to attend and complete the seminar  Provide an environment of retention and mentoring that will increase the success of minority students by providing an oversight seminar 
From Studio to Student: E-Mentoring in Computer Graphics
Technology, which has these objectives:  Develop a modern, adaptable model of STEM education delivery that will be a leader in its approach within the School of Engineering and Technology  Attract, recruit, and retain new and existing students to the Computer Graphics Technology program  Attract highly talented industry professionals to the Computer Graphics Technology program, whose association will immediate elevate the reputation of the program
Improving the Retention of Freshman Engineering Students through Proactive Peer
Mentoring, which has these objectives:  Increase the retention of freshman engineering students in engineering majors  Increase the rate at which freshman engineering students complete their first year coursework
Enhancing Student Comprehension in Genetics through
Recitation, which has these objectives:  Decrease DFW rates in the Genetics course  Increase content knowledge level and depth  Increase student comprehension of material and better prepare students for future courses Organic Chemistry Workshop Series, which has these objectives:  Decrease DFW rates in the Organic Chemistry course  Increase performance on the American Chemical Society's Organic Chemistry final exam  Increase student perceptions of the course Creating a Physics Learning Space, which has these objectives:  Develop dedicated space for tutoring, supplemental instruction, and peer mentoring in Physics courses  Decrease attrition in all introductory Physics courses
IV. CONCLUSIONS-TO-DATE, LESSONS LEARNED, AND IMPLICATIONS
Of the mini grants awarded, several have reported quantitative data that demonstrate improvement in student performance and persistence. DFW rates have dropped, final exam averages have increased, and attendance has increased at newly-formed STEM resource centers. As importantly, it is clear that mentoring initiatives including peer-led team learning and attendance at both lectures and peer mentoring in gateway courses are making a very positive impact on both students and mentors. Qualitative data in the form of observations, focus groups, and interviews show that mentoring initiatives make a difference in perceptions of students and mentors toward efficacy in STEM core concepts and toward ability to complete a STEM degree. In one largescale mentoring program an unexpected result was that student mentors (upperclassmen and graduate students) reported an interest in STEM teaching as a result of their mentoring experience.
Furthermore, mini grant awardees have pledged to continue the student-centered pedagogies and assessments they developed with the CI-STEP grant resources. Observing student improvement and assessments that produced clear results and the necessary findings to make data-driven decisions, mini-grant awardees expressed willingness to change existing practice and pedagogy and use built-in formative and summative assessment.
While more data must be collected for the CI-STEP project, it is apparent that a culture shift in how to teach STEM to undergraduates is taking place on the IUPUI campus. Data support the fact that the mini-grant program did indeed address the issues of sustained change, faculty buy-in, support for change, and using assessment to make data-driven decisions surrounding student-centered pedagogy. Findings support previous research in these areas, and the fact that the CI-STEP program continues to gather data and meet original goals and objectives is further testimony to the value of mini-grants to jump-start sustained faculty change. The key elements of the CI-STEP project that led to success included the process of developing and awarding the mini grants. In replicating some of the aspects of the mini grant process in other contexts to support faculty development in STEM disciplines, the following recommendations are noted.
First, an institutional strategy for STEM education and faculty development is needed. This includes determining the institution's approach to STEM education, the programs and services it desires to offer students and faculty alike, and the infrastructure to be created or leveraged in support of faculty development for STEM.
Second, senior level commitment to faculty development is needed. This includes an appreciation for the knowledge, skills, experiences, and perspectives faculty members bring to the provision of the teaching and learning process, along with an understanding that targeted, sustained, and appropriate faculty development interventions are needed on an ongoing basis-especially salient for rapidly-changing STEM disciplines.
Third, allocation of appropriate resources to support faculty development is needed. This includes the physical, human, and financial capital needed to support faculty in their teaching and learning endeavors, and includes spaces for faculty to gather and receive support, the use of peer consultants and others to provide guidance and assistance to faculty members, and the financial resources to invest in faculty development.
Finally, a framework to support partnerships in faculty development is needed. This includes the appropriate programs and interventions to facilitate faculty development, including an initiative such as the CI-STEP mini grants process, which builds capacity for faculty teaching in online contexts, provides partnership opportunities between faculty developers and faculty members, and makes a contribution to a broader institutional goal of supporting online teaching and learning.
The CI-STEP project is concluding its work in 2015. However, the investment in faculty development, administered through mini grants that were proposed by faculty, holds the promise of sustaining and scaling the initial investment by CI-STEP. Future research is needed to determine the outcomes and impact of the various mini grant projects described above, along with an understanding of the structures, incentives, and ongoing supports needed for faculty to continue to adopt evidence-based educational practices in their STEM course. As the summative evaluation of CI-STEP commences this year, this information will be collected, analyzed, and disseminated at a future date.
